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Title of Invention: 

PMdoction d Human Granulocyte Macrophage-Colony Stimulating Factor (GM- 
CSF) in the Seeds of Transgmic Rice Hants. 

Description of Invoition: 

This is a method for producing biophannaceutical proteins in a safe and cheap method 
using transgenic rice. Human granulocyte macrophage colony stimulating factor (GM- 
CSF), a cytokine with many applications in clinical medicine, was produced specifically 
in the seeds of transgenic rice plants. A rice endosperm-specific glutelin promoter Gtl 
was used to direct the expression in seeds. Transgenic rice (confirmed by PGR; FIG. 1 ) 
seed extracts contained the recombinant human GM-CSF protein (Western blot; FIG. 2) 
up to a level of 1 .3% of total soluble protein (Table 1). Transgenic rice seed extracts 
actively stimulated the growth of human TF*1 cells suggesting that the seed-produced 
GM-CSF is stable and biologically active. Rice seeds by way of their safe and inert 
endospenn cell tissue provide an economic and efficient production and delivery system 
for the production of useful protein agents for the human pharmaceutical market, the 
veterinary drugs maiicet and industrial reagents market. 

What problem does the invention solve? 

This process provides human GM-CSF at significantly reduced costs when compared 
with other methods like extraction fix>m human cells and blood, production in 
recombinant hosts like bacterial, animal, yeast or insect cells. This work has the 
following superior attributes. 

a) cost reduction 

b) reduced risk of contamination with human pathogens 

c) long*term storage of human GM-CSF in rice seeds 

d) yield 

e) the protein produced in transgenic rice seeds is in glycosylated forms or 
unglycosylated form. The glycosylation pattern of this human protein may be 
different when produced in transgenic rice seeds as here and this attribute may 
contribute additional stability or activity features to the drug formulation. 

Original features of this invention: 

1) construct comprising of Gtl promoter, Gtl (glutelinl) signal sequence and 
mature coding sequence of human GM-CSF with additional methionine 
codon at the beginning of mature human GM-CSF sequence. The GM- 
CSF sequence at its 3* end in the construct is followed by NOS terminator 
sequence. 

2) Directing expression of human GM-CSF in rice seeds. 

3) Using a particular combination of binary vector and an Agrobacterium 
strain to transform rice. 

4) Transgenic rice plants containing the above construct. 

5) Japonica rice variety Xiushui 1 1 transformed with our genetic construct. 

6) Japonica rice variety Xiushui 1 1 seeds transformed with our genetic 
construct. 
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Immediate and possible fiiture uses of human GM-CSF produced in transgenic rice: 

1) Research reagent 

2) Use in chemotherapy 

3) Use in bone marrow transplantations 

4) Use in patients with AIDS 

The main opportunity for transgenic rice seed-produced human GM-CSF is for the 
treatment of medical conditions and infections in individuals diagnosed with low 
numbers of granulocytes and defective formation of blood cells. 
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We Claim: 

1. The invention as substantially described herein. 
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GM-CSF Levels in Protein Extracts of Seeds 
from Transgenic Rice Plants 



PLANT 


GM-CSF 


Total Protein 
(mg/mL) 


% GM-SCF of 
Total Protein 


GM-CSF 1 


28 


2.2 


i.3 


GM-CSF 5 


5.6 


2.3 


0.24 


GM-CSF 6 


28 


14 


1.2 



' GM-CSF levels were determined EUSA using R&D Systems Quantikine ELISA kit 



